Characterization of a calcium/proton antiporter and an electrogenic calcium transporter in membrane vesicles from Azotobacter vinelandii.
Ca2+ transport across the membrane of vesicles derived from Azotobacter vinelandii was studied in the absence of respiration or functioning ATPase. Two facilitated diffusion systems were found. One, an electroneutral Ca2+/2H+ antiporter, responded to an artificially imposed deltapH, was heat-labile, and was insensitive to low concentrations of ruthenium red and lanthanides. The second, an electrogenic transporter, responded to an electrical membrane potential, was heat-stable, was inhibited by ruthenium red, lanthanides, monovalent cations, and certain anions. In vivo, when coupled to the protonmotive force, the systems would provide for the cell: (i) a mechanism to keep intracellular Ca2+ concentration low (Ca2+/2H+ antiporter); (ii) a mechanism for Ca2+ entry (electrogenic transporter).